^if-^f: 94105930.8 ^JF^: CN 1099799A 



Method of preparation and purification of IFN-a 
Abstract : 

The present invention relates to a new method for preparing 
recombinant IFN-a. It was produced by E.Coli under control 
of PhoA promoter. Connecting gene of IFN-a to STII signal 
sequence, the protein will be localized in periplasmic space 
and have correct N-terminal . Purification of the protein 
include following processes: silica gel absorbing 
chromatography hydrophobic exchange chromatography cation 
and anion exchange chromatograph . 
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1, &i±& E.coli <\> -f-#,lfr#2r3r> 

^^#-£11 (stii) ^S^t^^'l^A^a - -f-#,3:^# 

^^^^.ggg^ (phoA) ^^^- 0 
ft &&&&&&&&& fr?\o 
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- a 2 e 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg TMr 
Leu Met Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser 
Cys Leu Lys Asp Arg Arg Asp Phe Gly Phe Pro Gin Glu Gin 
Phe Gly Asn Gin Phe Gin Lys Ala Glu Thr He Pro Val Le U 
His Glu Met He Gin Gin He Phe Asn Leu Phe Ser Thr Ly3 
Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu Leu Asp Lys Phe 
Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu Ala Cys 
Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He 
Thr Leu Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp 
Glu Val val Arg Ala Glu He Met Arg Ser Phe Ser Leu Ser 
Thr Asn Leu Gin Glu Ser Leu Arg Ser Lys Glu 

a) xktfL'Am &%t; 

d) B!*-f-£i*A*r. 

*. * 3* IMMUft -k**f. 

12, 4M«14Mtio**7Tjfc, *#*£*-f*FB 

13, *JLiH**10«ir*. ^JM^**!******* 0 ™ 

14, *L4 E 'J**.ioJ.i3^^r*, *#*E*f-*« --f 
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17, jfli^ E.COli tjt&a -^Ifrttiftfls 

19, &#]*#17£l8rt#U*s ##4fc*-F#*tf^fr*snij&L 
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GAT CTG CCT CAA ACC CAC AGC CTG GGT AGC AGG AGG ACC 
TTG ATG CTC CTG GCA CAG ATG AGG AGA ATC TCT CTT TTC TCC 
Zc AGA CGT GAC TTT GGA TTT CCC CAG GAG GAG 
S » CAG TTC CAA AAG GCT GAA ACC ATC CCT GTC CTC 

CAT - GAG ATG ATC CAG CAG ATC TTC AAT CTC TTC AGC ACA AAG 
GAC TCA TCT GCT GCT TGG GAT GAG ACC CTC CTA GAC AAA TTC 
Tc ACT GAA CTC TAC CAG CAG CTG AAT GAC CTG GAA GCC TGT 
Ik ATA CAG GGG GTG GGG GTC ACA GAG ACT CCC CTG ATC AAG 
GAG GAC TCC ATT CTG GCT GTG AGG AAA TAC TTC CAA AGA ATC 
ACT CTC TAT CTG AAA GAG AAG AAA TAC AGC CCT TGT GCC TGG 
TAG ^ GTC Zl GCA GAA ATC ATG AGA TCT TTT TCT TTC TCA 
ACA AAC TTG CAA GAA ACT TTA AGA ACT AAG GAA 

22. *L«**21****. 

^ ?l] : G.AATTCGAGATrATCGTCACTGCAATGCTTCGCAATATGGCGCAAAATGACCAACAG 

CGGTTG ATTGATCAGGT AG AGGGGGCG CTGTACG AGGTAAAG CC CG ATG CCAG CATT 
CCTGACGACGATACGGAGCTGCTGCGCGATTACGTAAAGAAGTTATTGAAGCATCCT 
CGTCAGTAAAAAGTTAATCTTTTCAACAGCTGTCATAAAGTTGTCACGGCCGAGACT 

TATAGTCGCTTTGTTTTTATTTTTTAATGTATTTGCTCGA 

ATG AAA AAG AAT ATC GCA TTT CTT CTT GCA TCT ATG TTC GTT 
TTT- TCT ATT GCT ACA AAT GCC TAT GCA TGT GAT CTG CCT CAA 
ACC CAC AGC CTG GGT AGC AGG AGG ACC TTG ATG CTC CTG GCA 
CAG ATG AGG AGA ATC TCT CTT TTC TCC. TGC TTG AAG GAC AGA 
CGT GAC TTT GGA TTT CCC CAG GAG GAG TTT GGC AAC CAG TTC 
CAA AAG GCT GAA ACC ATC CCT GTC CTC CAT GAG ATG ATC CAG 
CAG ATC TTC AAT CTC TTC AGC ACA AAG GAC TCA TCT GCT GCT 
TGG GAT GAG ACC CTC CTA GAC AAA TTC TAC ACT GAA CTC TAC 
CAG CAG CTG AAT GAC CTG GAA GCC TGT GTG ATA CAG GGG GTG 
GGG GTG ACA GAG ACT CCC CTG ATG AAG GAG GAC TCC ATT CTG 
GCT GTG AGG AAA TAC TTC CAA AGA ATC ACT CTC TAT CTG AAA 
GAG AAG AAA TAC AGC CCT TGT GCC TGG GAG GTT GTC AGA GCA 
GAA ATC ATG AGA TCT TTT TCT TTG TCA ACA AAC TTG CAA GAA 
AGT TTA AGA AGT AAG GAA TG ATAACG ATCGT AACTG C A 
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**<E^)+*6 ******** *t«M«™«*»* 

*********** 

-f^T*.**** (Thatcher et Panayotatos, 1986; Goeddel 
198 0- Dworfcin-Rastl*. 1983). <**., 

********* 



■1 



iiiFN0:i^iFNai/2*# o 4Mn*]HMt& — ftS^tf^^ 

&&&&& (RBS) (sak42D) ^t^^'Jo ft F £#60% 

I FN Of t^&*£ 0 ii— 4t5t**t*^^*#tl«>l.#4tA*l#^^** 

& ^<te^g£-$ti§£ (PhoA) (stii) -ft 

?']^*£#I 0 (Fuh^, 1990) 0 

gr&Jfttfl&Lfco (Thatcher ^Panayotatos, 1986; 

EP-A 203 382) c ^ 7 «l*#Jt^J»**f*, tfli&'fcJfl ***.£*fe 
#,3UfciNfctt3r*. it#t33r*^-fEP-A 396 555to l 6fe#*»T 
jFlfc: jMt*****^ jMBA#f (RPCh fB*^$.^*f. 

iFNOi 2, *^*^^*'|!t/a^*-||t^A«.*^A#^^r*. ffitt, 
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&;t»+*ii(sTii)*rt\**l . #-5A>^Nfc*-a> 

*£#fifc*fi* (phoA) j&^ttariC.*'*. % -<ft.*A*^sni 

-ftaflii^^^ ^vXTff: J*JlWL»*4t, «I^MB.SHM 
JM>f(Hic), fa«^i.4fe>&*f^W*-f-i.*A*f. 

Ufa, *t^sni>flr**^]^— #ima^H^*. ^ 0 ^^^- 

PAT153 (Twigg^, 1980), ###]i£^1"*fcB#o #STII&®<K> 

^*jifcift^^#*ifc*rt*4^4ji*^^^< Picken *' 1983; Lee 

1983) 0 4^«*^*t*t*^*^** ( *^ 
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/f ?']!fc*%(SambrooMF, 1989, #3']j|.|5l5*) 0 ifl^IFNCX & (IFNCt 
familyJAJllft^tt****]*.^** (Mantel^-, 1980; Streuli 
4P, 1980; Goeddel^, 1981); Iftifr'&'fntf B) £ f"70% . it 

B**.#J*-.'(Sambrook4F-, 1989, #i5'JA^15+) 0 >MC H >8t 

" ifn tt " —tfli*- *K afete*.*— ^^n^#^ 

tft^IFNO: 2cgk*Sjfr?t) (Dworkin^, 1983; Bodo^Fogy, 1985). # 
m phoA - £ ^-mf & «#J& ft J-^STII^ ® 4* 6 

ft 0 phoA-;£^iH?^'}(Changf\ 1986; Shutt- 
leworth^, 19Bl)frsriItiiL&&4£H&&£Mtfr?i) (Pickenf-, 
1983; Lee^, 1983) 4^J^#*it41*A~ 

&&fr^^m&*>7r&3k4To (Sambrook^, 1989) . <M*», 
E. coli jf &W3110 ( E. coli kl2ff £-Mf',A \ IN(rrnD-rrnE) 1) #^ 

280 o — ^*t£^il.^ifc**lt*^r*, 

^^.4fe^^(biomass)*>f-f-#«l«tt, 

#0.25% (w/v), «1T«^*[rJ.«W4pH, #.i&pH 10, 

iix±fc**lifr-*-*T#-. rt»-ft^r«^e**»^r*it^f. (Thatcher^ 

Panayotatos, 1986; EP-A 203 382) G —#P&teW^M:%Tl!F 

Wttzr£:, *T*kMLi8LmJS:Vr^ fa*-ft£fttt&*T^ fa&ttmX-? 
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(TMAC) , 4fci&800 mM TMAC, *<j-f ###Jft>&o *fr*F #M<-#JX 

^&^3c^«lo *PH 3-5Bt, .fld&pH 3Bt_Mf, 

^ Jr*t t 4fci&^#DEAE - J$JS?i)t4$ JL Jl#*»$fcJW.*pH 5 . 5 J. 

* ZS-A^ 1 ? it*}* i£ ^tphoA^ ^ -f - #J T «tit — * 4t£* 
<#.S~4MU& (basal expression), 

#Mst 0 £ E, coli W3110 1 ^i^^SDS^^#^gfl 30- 50% tfj 
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*iJ*$J9t^IFNa2c**29.3±5.9%. j£fcSf*fr#--¥***30~50% 

jfr4.5±1.8%IFNa2c 0 *ft«.#**f^AlFNa2cJfc, -f-^ftiS.^ 
16.7±4.4% 0 *.*.3*JBfj|t**f4«:**'93.3±7.3%, #«**IFNa2c 
rt.A4.71.2±15.5%. ^^*-f-Jt^A*f-*t+i&70.9±14.8%, 
&JSL%97.6±*.6% 0 ^DEAE*-f-iL4fei&*f, #£»]*L0t 

100%*^.IFN0£2c, j|1#-^86.9±9.2% (if*Wl$i&J*LTX) . 

|SJ^33r*W*t#^J-f*.i (Z 3 ^) *»4t2(iFNa2c^*) to ®34i 

/AlKgift4i$7$b>t"t> ffffl340±100 mg 4$*MfctfIFNa 2c. A 
-fti±**^ibt^*56.1 = b22. 2% e &f-£4Mfc# t IFNGt 2c#>^J;, 

,S.^#-A14.4% 0 i£**t***]-F#.3t. 4itt*MfcmFNa2c4$ 

— 4-^.^1 SDS - PAGE, ^Ufc^^WlN* IFNQ:2c^l8 kDa^ 
Jr^f/fo A«;^IFNa2c*24.B^^flf*— #-J#r^^ 0 

£.1: ^^I^^^t^^^^#^IFNa2^-^^b^^^I^lt > ft 
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PI P2 P3 P4 P5 P6 M Sd 





37.9 


24. 0 


34. 3 


30. 7 


29.1 


20. 


0 


29. 3 


5.9 




62. 0 


95. 8 


88.2 


99. 5 


74.1 


81. 


0 


83. 4 


12. 8 




100. 0 


82.2 


85.9 


100. 0 


100. 0 


91. 


0 


93. 2 


7. 3 




64. 0 


54. 3 


76. 5 


100.0 


60.0 


71. 


0 


70. 9 


14. 8 


DEAE 


95. 0 


100. 0 


83.5 


88. 2 


84. 0 


71. 


0 


86. 9 


9.2 



^2: ;Fis]&4£^^#ifng:2#^J: 0 >I^1> 





PI 


P2 


P3 


P4 


P5 


P6 


M 


sd 




8.0 


2.1 


4.1 


4.7 


3.6 


4.4 


4.5 


1.8 




12. 9 


11.6 


15.7 


15.7 


19.4 


15. 6 


16.7 


4.4 




76. 6 


43. 3 


62.9 


62.9 


80. 0 


93.5 


71. 2 


15. 5 




98. 5 


87. 3 


100.0 


100.0 


100. 0 


100. 0 


97. 6 


4. 6 


DEAE 


100. 0 


100. 0 


100.0 


100.0 


100.0 


100. 0 


100. 0 


0.0 



4U: #Hti±&tf)&>\£^ e ^^^>ttiFNa2c^Jr^#-fA 
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PI P2 P3 P4 P5 P6 M sd 



1.4 1.0 1.1 

[g/kg] 

50 40 40 

^3L[%] 37.9 24.0 34.3 

39.7 42.7 57.9 

^^^-[mg] 538 206 366 

14.3 20.3 16.6 



1.5 1.1 1.8 1.3 0.2 

40 20 40 38.3 8.9 

30.7 29.1 20.0 29.3 4.7 

90 44.5 52.3 56.1 22.2 

480 280 258 340 120 

23.9 10.9 7.4 14.4 6.9 



ffllA: pCF2^J^@® 0 pAT153#EcoRI-BamHI#^fcIFN-<yi4l 

gj IB: EcoRI O&tflliFtf) -BamHI^p^^^^'J, £&^phoA- 

M&T, STII&.f"f- + IFNttfl.&H. 
S2A: ^^-pDHlS^^gJ®,, pm53tf SspI-PstI>f.0UfcIFNa 2c 

4U&£(2B#EcoRI-Psti;tlfc) ft* 0 3 - ft SM£S£& ® 

®2B: #^pDH13#EcoRI-HindIII##&#7'] 0 
®3AJ.^3D: J^i.J»^*ltJpt^IFNa2c^**f*i^ 0 
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©3B: ^Jt^JW^iW-^-ifl 5 ^**. « 0-100% 

tf>i£#]B&#e, )#r^« 

©3D: DEAE5*J!MtW]*^£4*b&#. ^0~ 100% #&#ig:#]B 

£ © 3A J. B 3D***— A# S Jl*£T ft ^*«*^^*IFN a 2<K> 

®4: It'ft^IFNa 2c#SDS-PAGE ( M &) o ±& 

*M&1: #/#.IFNa2c, 
^M£2: 3^g IFNa2c, 
^i&3: IFNG!2c, 

@5A^@5B: Iflj&fcHPLCaMfctflFNa 2c#>#£E. 0 
®5A: ^24^Hff*l, ^20-68%*§ft'lt#ijt*#jB*JPLlPNa2c. 
©5B: £304^1*5, «45-53%^«i«|i#i!t*^jB*jK 4 IFNa2c w 
*«fc-Wl: 4Lit«.#.pDH13^*J*-A«WJ!6,^#^ 

^Sambrook^4*il^**(1989)fltffT.^J*fe**flf: #F&-#M£ 
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pCF2 pCF2^L^^pAT153*J4h^(Twigg*, 1980) . 

E. coli 6^te^^# <P hoA ' Cnan 9^> 1986 > 
Schuttleworth^, 1986), 3Lsmi&&tkM>m4f% (Picken 
^, 1983; Lee#-, 1983) IFNCy 1 (Hauptmann^, 

1985) c aiA*»ffllB4t^pCF2*^*Hffl*»*l^^^*^- 

PER21/1 P ER21/lA^i : -IFNa2c^-#tlfflm^^ (European 

Patent Specification 0 115613) 0 

tefc** (5'—3'): 

EBI-27 87 : CGTCTTCAAGAATTCGAGATTATCG 

EBI-2799 : GGCAGATCACATGCATAGGCATTTGTAGCAATAG 

EBI-2798 : ATGCCTATGCATGTGATCTGCCTCAAACCCACAGC 

EBI-2797 : GACTTCAG AAGCTTCTGCAGTTACGATCGATCGTTATCATTCC 
TTACTTCTTAAACTTTC 

PER21/1 DNA^Hindlliafi-ft^, pCF2-DNA^PvuI«^. 
^^^■*4ETiL^^SOE-PCR ( "Splicing by overlap extension 

PCRla(iraa2c&H : 100 ng «Mt#pER2l/l DNA, 

25 pmol (EBI-2797^25 pmol EBI-2798^50 M 1 tfltTttft+fl 
Perkin Elmer Cetus &i**P^TC-lilt#*flW. *«.Jt*^5° 
mM KC1, 10 mM Tris-HCl, pH 8.3, 1.5 mM MgCl 2 , 0.01%93«., 
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0.2 mM dATP, 0.2 mM dGTP, 0.2 mM dCTP, 0.2 mM dTTP^1.25 

*94-CT40^ f J52|fr43t: *55«CT30#, |C30NSt: £72°CT90*» 0 

PCRlb (phqA^^-f-^t^L^^JiSTII^^^) : 100 ng 
»fcMfc#pCF2-DNA, 25 pmol EBI 2787^25 pmol EBI 2799 ^-PCRla 

#r##]#PCRla(540bp) ifaPCRlb (374bp) #DNA Jtltifl^iJSJiMfc 
(£TBE*t>t*t, 1.2%4MU*3UM?#. 1XTBE : 10.8 g Tris/1. 
5.5 g 0.93 g edta/D 0 ^##DNA>f Ifctf #J»#&*ti& 

T, Stit*»XlOOA«l ^|H 3 0#ia^J.70 0 C#^^^^o 

PCR2: #3*JW*f/DNA}£.>fc&.5 ml ^-^100^1 ^#50 

pmol^EBI-2787^EBI-2797^igl^tii#^^^o H.H'fc.-^PCRla 

$%£%:20^ffi^ *94°CT40f>, £55°CT30*>, 

* * ^ <fc >t * t # Hindll I ^EcoRI Jf i7 0 
PCR/ fc ^7(pDH9)^^l^- 

Bluescribe M13* (Stratagene, ^i&3E.4h CA, USA) Jf] 

Hindin^EcoRi^^^, ^.^j fi$Lm.2% tf}m%femMtittrm.%L 

&4t 9 10 ng #?Bluescribe M13* DNA^^jEcoRI/Hindlll^-fej 
#50 ng iftPCR/^^lO/il + **.*fe^50 mM 

Tris-HCl, pH 7.6, 10 mM MgCl 3 , 20 mM -=J&#*tBf, 1 mM ATP, 
50^g/ml^jfa.*6Jr& (BSA) , ^2>h#-<2:^T4-DNA-it^^ (NEN) , 
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45tO"CTifc4fi'h»fr, i»Tit^t3/J*Bt 0 8^1 -f JM101 

^#:( E.coli K12, SupE, thi, A (lac-proAB) , [F\ traD36, 
proAB, lacIZAM15])^^^^^E i coli^^^j#'ft 0 

;jti*^"#-pDHl 3 # 

pAT153^JSspI^PstI^L#-fe7, -frM&^tf pDH9^)EcoRI 
If ^L^^jDNA^i^iS^l^Klenow>t-R^4dNTPs^^, ^^pDH9- 

.10 ng #pAT153XSspIXPstI*»30 ng ^-^^"^ii^:^ tflMt 

A<g/ml ^^^^LB^m^-fc-^f (10glMr6J*/l, 5 g 

46/1, 5 g NaCl/1, 15 g i£-ftf pDH13#&Ba 

^#:&£i**$#*]^-f ffl2A*»Bt. 

#j£.*ttA. 5ft#A— #**.#«5t*pDH13. #*tpDH13^-f#4fc 
E.coli W3110 {E.coli K12ff£fB, f, r", IN(rrnD-rrnE) 1} 0 

^##tt#4Mfrt*&700 ml ^#5 mg/1 
j&ttlJtfMMMio g it-f tt*£.***Jfc*5#A, 5git^Ffc*£.*: 
#BMMtM&46/i, io g Naci/i, pH 7.o)£2-*baM5g.& + ±£#-, 
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(800 rpm)^it^ (#^#5>hJ^g^^^K[wm]) 

1.21 g/1 (NH 4 ) 2 HP0 4 

3.96 g/1 (NH 4 ) 2 S0 4 

6.53 g/1 K 2 HP0 4 

1.23 g/1 MgS0 4 X7H 2 0 

0. 32 g/1 NaCl 

0.25 g/1 NH 4 C1 

1.0 g/1 #M£g£=-#}X2H 2 0 

1.0 ml/1 JK±7L-tfc%&ty] 

12.5 g/1 ®3g3f 

20 mg/1 &6£>5M£ 

50 mg/1 

100 mg/1 L-£4M£ 
50 mg/1 
5 mg/1 

^Tt-t^m^ (#100 ml 
3. 35 g FeCl 3 X6H 2 0 
1.09 g ZnS0 4 X7H 2 0 
0.267 g CoCl 2 X6H 2 0 
0.267 g Na 2 Mo0 4 X2H 2 0 
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0.221 g CuS0 4 X5H 2 0 

0. 333 g H3BO3 

1. 37 g MnS0 4 XH 2 0 
10 ml j&HCl 
^O7]cj.l00 ml 

350 g/1 3}^3£ 
3.70 g/1 MgS0 4 X7H 2 0 

175 mg/1 UlS^^t 
0.50 g/1 L-&#J£ 
4.0 g/1 

2.0 g/1 L-^JlSg. 
1.0 mg/l UCON LB625 

Jt^((NH 4 ) 2 P0 4 , (NH 4 ) 2 S0 4> K 2 HP0 4 . NaCl, NH 4 C1 
MgS0 4 , ««*^ *J*. L-fcA*. L-*«U L-*IAWJf 

^37.0±0.1°C, pH<|L^NH 3 ^H 2 S0 4 ^#^6.7±0.1 o *fr*tf*W*. 
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4L«tAL-*A^*.6^fliL. tt#il**N*#2.5 g/i/h, 

24*hBtrt*<**ti5.0 g/l/h, ###ttJtAJ£#i±**#A. 

£350 g/l&±tf*«***fc*»^. ^#^0 ^9t*546 
nm *;Jf250j.280tf4Wi£jk*£. 

H 2 SO 4 l$j£2.0, Stxi*^^J*S 4^.^^*#f"-70'C^* o 

i£- &>££.4&## (£$0.5 kg) ^Polytron^Jt*lA4L^**f 
500 ml tfl%SH&t, it?U^^0°C^#l'J>5to *» A*. 

(50%H*4h*>*., Serva, Heidelberg) 25% (w/v) 0 

jfjs N NaOH 4****pHtf:iAJ.io.o, *0"C#«fc#20-Bt. I5N 
HCl^pHli i«J.7.5j&, i£i±&'U17000Xg (Beckmann J2-21&<c;#L) 
^« A^#^o ^^J^^-^ii.IFNa2c^-i:^29.3±5.9% 0 

(Grace, *iJ&^^-953W; #ml^#^^35 mg Jr&, >/fli&25 ml/ 
min), -jt^J&^^^PH 7.5 #20 mM Tris-HCHfe*\, it^->^30# 
^^Matt***.****. MLJ&-S-JU20 mM Tris-HCl, 100 mM ¥} 
JL^¥4M£(™AC), pH 7.5 ?t&o Sti±**»™AC^**i 800 
mM TMACgfeJPCTlFNa2c (@3A) 0 

M.j^JR^*JPC * tt##iix±;fc»;s> W (nh 4 ) a so 4 #^6M&&&^-£ 
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20%(w/v), f&gjL3E.&&ffi&& (^JUoyopearl, 650S, Tosoh- 
aas), T&&f&fcM20 mM Tris-HCl, 30%4^^c^^ o IFNCX2CJ3 
/Al00%_L^f#-#J.100% 6^20 mM Tris-HCl, 30%£,^-g|, pH 7.5 
rtZX>\±J&)k_>$tftL, i&i£.;#15 ml/min, IFNa 2c>&#£L£_;1l71± I5% e 

pH 5.0 o &&&^&&%^lL&ffiffi1ft, 

iK¥$fin (Toyopearl TSK SP 5PW, Tosohaas) ^^^J20 mM 

pH 5.0^^ o IFNa2c^J>^100%^Ji##-#J.100%^20 mM 

500 mM NaCl, 10%^-T.gf, pH 5.5 (sgl^jB) 
PL, '}$Li&%6 ml/^% J^i£&7&f&&tfIFliia2c&1fr&%fiT95%tf) 

IFNa&JfJlO mM bisTriS, pH 5.8 ^f, f&J5±DEAE%;j\%%£ 
&(DEAE}$ffi$%, FastFlow, Pharmacia), 

fe&fao J310 mM bisTris, 500 mM NaCl, 0. l%*ii§:20, pH 5.8 

tfm±%>J£&VLi™a2c, fai&%5 mi/^ c 

&;&#<J5: IFNa2c^]£-;&#^# 
,MBHPLC 

>f,IFNa 2c^30°C^jBaker Bond-WP-C18;& [250 X 4. 5 mm, m&- 
3L<b5Vm] titlffrtffo Merck Supersphere 120-4 C-18^ 

[125X4.5 mm, m&-^<b*Vn]&3lXfr%tik$r&J!k<> ft&ttfeM 
A, 0 . 1 % # =. ft, lfr&*-i&>*>iS- fr] b?P 0 . 1% # =. $L Ht & Ci 
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ifc W 45 Rt SI 



phoA p/o 




IB 

gaat tggagat tatcgtcactgcaatgcttcgcaatatggcgcaaaatgaccaac 55 

agcggttgattgatcaggtagagggggcgctgtacgaggtaaagcccgatgccag 110 

cat tcctgacgacgatacggagctgctgcgcgattacgtaaagaagttattgaag 165 

catcctcgtcagtaaaaagttaatcttttcaacagctgtcataaagttgtcacgg 220 

ccgagacttatagtcgctttgtttttattttttaatgtatttgctcgagaggttg 275 

aggtgatttt ATG AAA AAG AAT ATC GCA TTT CTT CTT GCA TCT 318 

MKKNIAFLLAS 11 

ATG TTC GTT TTT TCT ATT GCT ACA AAT GCC TAT GCA TGT GAT 360 

M FVFS IATNAYACD 25 

CTG CCT CAG AAC CAT GGC CTA CTT AGC AGG AAC ACC TTG GTG 4 02 

LPQ NHGLLSRNTLV 39 

CTT CTG CAC CAA ATG AGG AGA ATC TCC CCT TTC TTG TGT CTC 444 

LLHQMRRISPFLC'L 53 

AAG GAC AGA AGA GAC TTC AGG TTC CCC CAG GAG ATG GTA AAA 4 86 

KDRRDFRFPQEMVK 67 

GGG AGC CAG TTG CAG AAG GCC CAT GTC ATG TCT GTC CTC CAT 528 

GSQLQKAHVMSVLH 81 

GAG ATG CTG CAG CAG ATC TTC " AGC CTC TTC CAC ACA GAG CGC 570 

EMLQQI FSLFHTER 95 

TCC TCT GCT GCC TGG AAC ATG ACC CTC CTA GAC CAA CTC CAC 612 

SSAAWNMTLLDQLH 109 

ACT GGA CTT CAT CAG CAA CTG CAA CAC CTG GAG ACC TGC TTG 654 

TGLHQQLQHLETCL 123 

CTG CAG GTA GTG GGA GAA GGA GAA TCT GCT GGG GCA ATT AGC 69 6 

LQVVGEGESAGAIS 137 

AGC CCT GCA CTG ACC TTG AGG AGG TAC TTC CAG GGA ATC CGT 738 

SPALTLRRYFQGIR 131 

GTC TAC CTG AAA GAG AAG AAA TAC AGC GAC TGT GCC TGG GAA 780 

VYLKEKKYSDCAWE 165 

GTT GTC AGA ATG GAA ATC ATG AAA TCC TTG TTC TTA TCA ACA 822 

VVRME IMKSLFLST 179 

AAC ATG CAA GAA AGA CTG AGA AGT AAA GAT AGA GAC CTG GGC 864 

NMQERLRSKDR DLG 193 

TCA TCT TGA aatgat tc tcattgattaat t tgccatataacact tgcaca tg 916 

S S * " 196 

tgactctggtcaattcaaaagactcttatttcggctttaatcacagaattgactg 971 

aattagttctgcaaatactttgtcggtatattaagccagtatatgttaaaaagac 1026 

t taggt tcaggggcatcagtccctaagatgttatttatt t t tactcatttattta ioei 

t tct tacattt ta tea tat ttatactatttatattct catataacaaatgtt tgc 1 1 36 

ct t tacattgtat taagataacaaaacatgt tcaggatcc 1 176 
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gf 2B 

BcoRI 

gaattcgagattatcgtcactgcaatgcttcgcaatatggcgcaaaatgaccaac ss 
agcggttgattgatcaggtagagggggcgctgtacgaggtaaagcccgatgccag no 
cattcctgacgacgatacggagctgctgcgcgattacgtaaagaagttattgaag 16S 
catccccgtcagtaaaaagttaatcttttcaacagctgtcataaagttgtcacgg 220 

Xhol 

ccgagacttatagtcgctttgtttttattttttaatgtatttgctcgagaggttg 275 
STII -> 



aggtgattt t 


ATG 


AAA 


AAG 


AAT 


ATC 


GCA 


TTT 


CTT 


CTT 


GCA 


TCT 


318 
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K 
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L 
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S 


11 


























IFNCX2C -> 




ATG 


TTC 


GTT 


TTT 


TCT 


ATT 


GCT 


ACA 


AAT 


GCC 


TAT 


GCA 






3 60 


M 


' F 


V 


F 


S 


I 


A 


T 


N 


A 


Y 


A' 


c 


n 


25 


CTG 


CCT 


CAA 


ACC 


CAC 


AGC 


CTG 


GGT 


AGC 


AGG 


AGG 


ACC 


TTG 


ATG 


4 02 


L 


P 


Q 


T 


H 


S 


L 


G 


S 


R 


R 


T 


L 


M 


39 


CTC 


CTG 


GCA 


CAG 


ATG 


AGG 


AGA 


ATC 


TCT 


CTT 


TTC 


TCC 


TGC 


TTG 


444 


L 


L 


A 


Q 


M 


R 


R 


I 


S 


L 


F 


S 


C 


L 


53 


AAG 


GAC 


AGA 


CGT 


GAC 


TTT 


GGA 


TTT 


CCC 


CAG 


GAG 


GAG 


TTT 


GGC 


486 


K 


D 


R 


R 


D 


F 


G 


F 


P 


0 


E 


E 


F 


G 


67 


AAC 


CAG 


TTC 


CAA 


AAG 


GCT 


GAA 


ACC 


ATC 


CCT 


GTC 


CTC 


CAT 


GAG 


528 


N 


0 


F 


Q 


K 


A 


E 


T 


I 


P 


V 


L 


H 


E 


81 


ATG 


ATC 


CAG 


CAG 


ATC 


TTC 


AAT 


CTC 


TTC 


AGC 


ACA 


AAG 


GAC 


TCA 


570 


M 


I 


Q 


Q 


I 


F 


N 


L 


F 


S 


T 


K 


D 


S 


95 


TCT 


GCT 


GCT 


TGG 


GAT 


GAG 


ACC 


CTC 


CTA 


GAC 


AAA 


TTC 


TAC 


ACT 


612 


S 


A 


A 


W 


D 


E 


T 


L 


L 


D 


K 


F 


Y 


T 


109 


GAA 


CTC 


TAC 


CAG 


CAG 


CTG 


AAT 


GAC 


CTG 


GAA 


GCC 


TGT 


GTG 


ATA 


654 


E 


L 


Y 


0 


Q 


L 


N 


D 


L 


E 


A 


C 


V 


I 


123 


CAG 


GGG 


GTG 


GGG 


GTG 


ACA 


GAG 


ACT 


CCC 


CTG 


ATG 


AAG 


GAG 


GAC 


696 


Q 


G 


V 


G 


V 


T 


E 


T 


p 


L 


M 


K 


E 


D 


137 


TCC 


ATT 


CTG 


GCT 


GTG 


AGG 


AAA 


TAC 


TTC 


CAA 


AGA 


ATC 


ACT 


CTC 


738 
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I 


L 


A 


V 


R 


K 


Y 


F 


Q 


R 


I 


T 


L 


151 


TAT 


CTG 


AAA 


GAG 


AAG 


AAA 


TAC 


AGC 


CCT 


TGT 


GCC 


TGG 


GAG 


GTT 


780 


Y 


L 


K 


E 


K 


K 


Y 


S 


P 


C 


A 


W 


E 


V 


165 


GTC 


AGA 


GCA 


GAA 


ATC 


ATG 


AGA 


TCT 


TTT 


TCT 


TTG 


TCA 


ACA 


AAC 


822 


V 


R 


A 


E 


I 


M 


R 


S 


F 


S 
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S 


T 


N 


179 






















Pvul 


PstI 




TTG 


CAA 


GAA 


AGT 


TTA 


AGA 


AGT 


AAG 


GAA 


tgataacgatcgtaactqc 


868 


L 
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S 


L 
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188 



rn 

agaagct t 
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